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the relation between A and A' is A A' = Xa/2. Since A' is in some sense the area of the diffraction pattern, it may be considered to be a rough criterion of the definition, and we infer that the definition of a point depends principally upon the area of the aperture, and only in a very secondary degree upon the shape when the area is maintained constant.
§12.    Theory of Circular Aperture.
We will now consider the important case where the form of the aperture is circular.    Writing for brevity
Wjf=p,    *»llf=q, .............................. (1)
we have for the general expression (§ 11) of the intensity
X2/'I2 = £'+(?-,   .............................. (2)
where            S =//sin (psa + qy) dxdy,    G =//cos (px + qy) dxdy ....... (3, 4)
When, as in the application to rectangular or circular apertures, the form is symmetrical with respect to the axes both of as and T/, $ = 0, and G reduces to
C = //cos px cos (in dx dy ............................ (5)
In the case of the circular aperture the distribution of light is of course-symmetrical with respect to the focal point p = 0, q = 0 ; and 0 is a function of p and q only through V(.P3 + </*)• It is thus sufficient to determine the intensity along the axis of p. Putting fj = 0, we get
ff                      f+/i
C =    cos px daody = 2 I     cos pM *J(R* — «3) dx, JJ                             J -R
R being the radius of the aperture.    This integral is the Bessel's function of
order unity, defined by
z  r* Jr1(^) = — I   cos (^ cos d>) ain2 </>rf</> ................... (6)
T J o
Thus, if x — R cos <f>,
and the illumination at distance r from the focal point is
~
The ascending series for Ji(z), used by Airy* in his original investigation of the diffraction of a circular object-glass, and readily obtained from (6), is
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"On the Diffraction of an Object-Glass with Circular Aperture," Camb. Trans. 1834.antageous. Theory and experiment alike prove that a double line, of which the components are equally strong, is better resolved when, for example, one-sixth of the horizontal aperture is blocked off by a central screen; or the rays quite at the centre may be allowed to pass, while others a little further removed are blocked off. Stops, each occupying one-eighth of the width, and \vith centres situated at the points of trisection, answer well the required purpose.
